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Introduction: This proposal will evaluate paclitaxel (taxol) chemotherapy delivery from a gel
polymer system placed into a wound bed following conservative surgical removal of human
breast cancers grown in nude mice. This novel delivery method is proposed to control local
tumor disease as well as assist in control of metastasis and may offer a cost-effective alternative

to adjuvant radiation therapy.

Body: Task (objective) 1 (proposed to be completed in year 1): To evaluate the efficacy of
polymer delivered paclitaxel chemotherapy against human breast tumor cell lines. As per task 1,
we have established 5 human breast cancer cell lines within our laboratory;MCF-7, MCF-7 AL,
MDA-MB-435, MDA-MB-231 and MX-1. We have extensively evaluated the MDA-MB-435
orthotopically xenografted model in vivo in mice and have obtained consistent growth (see

Chart 1).
Chart 1. Tumor growth following injection of MDAMB435 cells in nude mice.
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We have tested 4 of the 5 cell cell lines in vitro for sensitivity to taxol by MTS assay (see
Chart2). An LC50 was found for each of the cell lines at the following concentrations:

- MDAMBA435 (0.005 uM)

- MDAMB231 (0.01uM)

-  MCF-7 (10 uM)

- MCF-7/AL (adriamycin resistant) (10uM)




Chart 2. Cell culture survivability using the MTS assay.
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In addition, we have tested both MDA-MB-435 and MDA-MB-231 by clonogenic assay
in which the LC50 was found to be 0.01and 0.1uM, respectively. The advantage of a clonogenic
assay is that it allows you evaluate if the cell can still mitose, while with the MTS assay, you
evaluate cell survivability only. Both these assays have demonstrated consistent sensitivity of
these chosen cell lines to taxol.

To test the potential cytotoxic effect of the poloxamer gel polymer, which will be used to locally
deliver the taxol (polotax), we used the MTS assay with MDA-MB-231 and MCF7/AL cells
exposed to increasing concentrations of poloxamer (see Chart 3). This testing did show slight
evidence of a cytotoxic effect of the carrier alone at higher concentrations. Our next step will be
to test the poloxamer taxol combination (polotax) for cytotoxicity to the cell lines, comparing
this to taxol alone and poloxamer alone. In addition, we plan to test intracellular concentrations
of taxol within the cell lines tested, comparing taxol alone and the polotax. This will determine
if poloxamer has any effect on P-glycoprotein mediated drug resistance.




Chart 3. Cell survivability following exposure to poloxamer 417.
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We have elected to pursue purchase and implementation of a unique luciferase imaging
system (not in original proposal and not paid for using grant monies from this award) which will
allow in vivo imaging of tumor growth and metastasis. The following paragraph describes how
this system will be implemented:

Tumor growth will be evaluated by IVIS technology. Briefly, animals will be anesthetized
by i.p. injection of 40 ul of a ketamine and xylazine (4:1) solution. An aqueous solution of the
substrate luciferin (the substrate for luciferase, Molecular Probes, 50mM, 126mg/kg) will be
administered by intraperitoneal injection 5 min before imaging (Sweeney et al., 1999). Supine
mice will then be placed into a light-tight specimen chamber mounted with the charge-coupled
device (CCD)- camera cooled to -120°C. A gray-scale body-surface reference image will be
collected first followed by acquisition of the photons transmitted from the luciferase transfected
cells in the mice. Using LIVINGIMAGE software (Xenogen), overlay of the pseudocolor image
will represent the spatial distribution of photon counts. Signal intensity will be quantified as the
sum of all detected photon counts within the region of interest after subtraction of background
luminescence measured at shoulder level (Vooijs et al., 2002).

Use of this system will allow evaluation of disease progression (and response to
treatment without the need for animal sacrifice until the final endpoints of the study. This will
significantly decrease animal use. Use of this system requires transfection of the breast tumor
cell lines with the luciferase gene. We are currently transfecting the MDAMBA435 cell line. We
will then transfect the remaining (taxol sensitive) cell lines with the lucerferase gene prior to
moving on to task 2.

Task (objective) 2: To evaluate the local and systemic toxicity of locally delivered
(intracavitary; within the wound bed) paclitaxel chemotherapy following tumor removal. This
work will be conducted in the upcoming year (year 2).




Key Research Accomplishments:
1. Establishment of 5 (commercially available) human breast tumor cell lines within our
laboratory.
a. MCF-7
b. MCF-7 AL
c. MDA-MB-435
d. MDA-MB-231
e. MX1
2. Invivo growth of MDA-MB-435 cell line in nude mice.
3. In vitro testing of cell lines for taxol and poloxamer cytotoxicity.
4. Beginning transfection of cell lines with the luciferase gene.

Reportable Outcomes: N/A

Conclusions: Establishment of the cell lines and testing for sensitivity to taxol chemotherapy
and the poloxamer has brought us close to completion of task 1. We have one additional cell line
to test and then will be testing the enhanced cytotoxicity of the poloxamer/taxol combination.
The decision to obtain and utilize the in vivo luciferase imaging system has resulted in a slight
delay in completion of task 1 due to the need for cell line transfection with the luciferase gene.
We feel this is more than offset by the decreased use of animals and the implementation of this
technology into this work.

References:

Sweeney TJ. Mailander V. Tucker AA. Olomu AB. Zhang W. Cao Y. Negrin RS. Contag CH.
Visualizing the kinetics of tumor-cell clearance in living animals. Proceedings of the National
Academy of Sciences of the United States of America. 96(21):12044-9, 1999.

Vooijs M. Jonkers J. Lyons S. Berns A. Noninvasive imaging of spontaneous retinoblastoma
pathway-dependent tumors in mice. Cancer Research. 62(6):1862-7, 2002.

Appendix 1 (attached): Excel file of MTS assay results including sample cytotoxicity charts.
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